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  Cherry tomato (Solanum lycopersicum) and bell pepper (Capsicum annuum) were cultivated 
in bag and planter to quantitatively evaluate the usefulness in various school activities. On 
May 15, 2015 when seedlings were planted, the plant height of cherry tomatoes was 27.8 ± 1.5 
cm in bag cultivation and 28.8 ± 1.0 cm in planter cultivation, and there was no significant 
difference. After the height of cherry tomatoes exceeded 100 cm, the height in bag cultivation 
were larger than those in planter cultivation. On September 12, the plant height increased to 
199.3 ± 3.3 cm in bag cultivation and 158.0 ± 25.5 cm in planter cultivation, and there was a 
???Article?
???????????????????? ?Solanum 
lycopersicum? ??????? ?Capsicum annuum? ?
???????????
Comparison of growth process and harvest of cherry tomato 
(Solanum lycopersicum) and bell pepper (Capsicum annuum) 







significant difference (Student’s t test, p<0.01). The plant height of bell peppers was 21.5 ± 0.6 
cm in bag cultivation and 22.3 ± 1.0 cm in planter cultivation on May 21, and there was no 
significant difference. After the height of bell pepper exceeded 60 cm, the height in bag 
cultivation were larger than that in planter cultivation. On September 20, the height in bag 
cultivation was 106.8 ± 9.8 cm and those in planter cultivation was 74.3 ± 9.3 cm, respectively, 
and there was a significant difference (Student’s t test, p<0.01). Numbers of harvested cherry 
tomato were 115 ± 16 in bag cultivation and 44 ± 6 in planter cultivation, and those of bell 
pepper were 95 ± 14 in bag cultivation and 34 ± 7 in planter cultivation. There were both 
significantly increased in bag cultivation (Student’s t test, p<0.01). Based on the above results, 
usefulness of bag cultivation was clear as compared with planter cultivation.
Key  words? bag cultivation, planter cultivation, cherry tomato ?Solanum lycopersicum?, bell 
pepper ?Capsicum annuum?, cultivation activity as a teaching material
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Fig. 2.  Seasonal changes of plant heights of cherry tomato ?A: Solanum lycopersicum? and 
bell pepper ?B: Capsicum annuum? on bag ?●? and planter ?○? cultivations from 





































Fig. 3.  Numbers of harvest of cherry tomato ?Solanum lycopersicum? and bell pepper 
?Capsicum annuum? on bag ?■? and planter ?□? cultivations. Cherry tomato was 
harvested from July 12 to October 10, and bell pepper was harvested from June 29 



















































Fig. 4.  Chlorophyll-a content per wet weight of leaf of cherry tomato ?Solanum 
lycopersicum? and bell pepper ?Capsicum annuum? on bag ?■? and planter ?□? 
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Fig. 5.  Dry weight of roots of cherry tomato ?Solanum lycopersicum? and bell pepper 
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Appendix 1. Growth of cherry tomato ?Solanum lycopersicum? in bag and planter cultivations
Date Growth period Days Plant heights in bag cultivation Mean SD Plant heights in planter cultivation Mean SD
Stem 1 Stem 2 Stem 3 Stem 4 Stem 1 Stem 2 Stem 3 Stem 4
days cm cm cm cm cm cm cm cm cm cm
May 21, 2015 1 21 29.0 26.0 29.0 27.0 27.8 1.5 28.0 29.0 28.0 30.0 28.8 1.0
May 22 2 22 27.0 24.0 30.0 26.0 26.8 2.5 24.0 26.0 26.0 25.0 25.3 1.0
May 25 4 25 27.5 24.5 30.0 27.0 27.3 2.3 25.0 27.0 27.0 24.0 25.8 1.5
May 27 6 27 32.0 29.5 36.5 32.5 32.6 2.9 27.0 29.5 30.0 30.5 29.3 1.6
May 29 8 29 21.0 24.0 24.0 26.0 23.8 2.1 21.5 22.0 23.0 23.0 22.4 0.8
June 2 12 33 39.0 40.0 44.0 46.0 42.3 3.3 31.0 30.0 33.0 26.0 30.0 2.9
June 4 14 35 51.0 47.0 49.0 43.0 47.5 3.4 41.0 47.0 41.0 43.0 43.0 2.8
June 6 16 37 51.0 52.0 50.0 43.5 49.1 3.8 41.5 47.5 41.0 43.5 43.4 3.0
June 15 25 46 76.0 84.0 81.0 67.0 77.0 7.4 61.0 63.0 68.0 64.0 64.0 2.9
June 17 27 48 80.0 88.0 82.0 66.0 79.0 9.3 69.0 72.0 73.0 72.0 71.5 1.7
June 22 32 53 88.0 88.0 81.0 72.0 82.3 7.6 80.0 80.0 83.0 84.0 81.8 2.1
June 29 39 60 90.0 102.0 81.0 92.0 91.3 8.6 84.0 90.0 87.0 95.0 89.0 4.7
July 2 43 63 97.0 103.0 84.0 94.0 94.5 7.9 86.0 83.0 98.0 90.0 89.3 6.5
July 7 48 68 120.0 123.0 109.0 118.0 117.5 6.0 113.0 106.0 107.0 115.0 110.3 4.4
July 11 52 72 128.0 133.0 123.0 130.0 128.5 4.2 118.0 101.0 116.0 120.0 113.8 8.7
July 15 56 76 128.0 142.0 116.0 143.0 132.3 12.8 139.0 98.0 117.0 124.0 119.5 17.0
July 27 68 88 129.0 149.0 137.0 156.0 142.8 12.1 162.0 100.0 125.0 126.0 128.3 25.5
July 29 70 90 129.0 155.0 154.0 159.0 149.3 13.7 163.0 107.0 126.0 127.0 130.8 23.4
August 7 79 99 166.0 154.0 153.0 171.0 161.0 8.9 176.0 113.0 133.0 129.0 137.8 26.9
August 10 82 102 155.0 165.0 155.0 173.0 162.0 8.7 178.0 118.0 135.0 130.0 140.3 26.2
August 25 97 107 167.0 154.0 167.0 191.0 169.8 15.4 191.0 129.0 151.0 131.0 150.5 28.8
September 12 115 125 203.0 201.0 196.0 197.0 199.3 3.3 191.0 129.0 153.0 159.0 158.0 25.5
??????????????????????????
Appendix 2. Growth of bell pepper ?Capsicum annuum? in bag and planter cultivations
Date Growth period Days Plant heights in bag cultivation Mean SD Plant heights in planter cultivation Mean SD
Stem 1 Stem 2 Stem 3 Stem 4 Stem 1 Stem 2 Stem 3 Stem 4
days cm cm cm cm cm cm cm cm cm cm
May 21, 2015 1 21 21.0 22.0 22.0 21.0 21.5 0.6 23.0 22.0 23.0 21.0 22.3 1.0
May 22 2 22 18.0 19.0 18.0 22.0 19.3 1.9 19.0 19.0 22.0 19.0 19.8 1.5
May 25 4 25 17.5 19.0 18.0 20.0 18.6 1.1 19.0 18.5 18.0 19.0 18.6 0.5
May 27 6 27 21.0 23.0 22.5 24.5 22.8 1.4 21.0 22.0 23.0 23.0 22.3 1.0
May 29 8 29 21.0 24.0 24.0 26.0 23.8 2.1 21.5 22.0 23.0 23.0 22.4 0.8
June 2 12 33 28.0 29.0 28.0 32.0 29.3 1.9 23.0 25.0 25.0 24.0 24.3 1.0
June 4 14 35 28.0 31.0 29.0 33.0 30.3 2.2 26.5 26.5 27.5 27.0 26.9 0.5
June 6 16 37 32.0 33.0 30.0 36.0 32.8 2.5 31.0 29.0 32.0 30.0 30.5 1.3
June 15 25 46 44.0 50.0 46.0 56.0 49.0 5.3 42.0 43.0 44.0 43.0 43.0 0.8
June 17 27 48 47.0 56.0 47.0 56.0 51.5 5.2 42.0 46.0 46.0 45.0 44.8 1.9
June 22 32 53 59.0 65.0 50.0 67.0 60.3 7.6 54.0 54.0 60.0 58.0 56.5 3.0
June 29 39 60 62.0 70.0 59.0 67.0 64.5 4.9 59.0 63.0 62.0 62.0 61.5 1.7
July 2 43 63 63.0 70.0 62.0 67.0 65.5 3.7 54.0 64.0 62.0 64.0 61.0 4.8
July 7 48 68 72.0 77.0 68.0 76.0 73.3 4.1 62.0 70.0 65.0 66.0 65.8 3.3
July 11 52 72 76.0 78.0 74.0 78.0 76.5 1.9 62.0 72.0 64.0 66.0 66.0 4.3
July 15 56 76 75.0 75.0 74.0 82.0 76.5 3.7 62.0 73.0 68.0 66.0 67.3 4.6
July 27 68 88 88.0 90.0 84.0 97.0 89.8 5.4 63.0 77.0 68.0 70.0 69.5 5.8
July 29 70 90 89.0 93.0 84.0 100.0 91.5 6.8 63.0 79.0 43.0 74.0 64.8 16.0
August 7 79 99 102.0 96.0 89.0 111.0 99.5 9.3 62.0 79.0 50.0 72.0 65.8 12.6
August 10 82 102 99.0 98.0 98.0 117.0 103.0 9.3 62.0 81.0 50.0 74.0 66.8 13.6
August 25 97 107 116.0 103.0 95.0 116.0 107.5 10.3 72.0 82.0 57.0 75.0 71.5 10.5
September 12 115 125 110.0 109.0 95.0 117.0 107.8 9.2 75.0 83.0 63.0 82.0 75.8 9.2
September 15 118 128 111.0 109.0 95.0 119.0 108.5 10.0 75.0 85.0 61.0 79.0 75.0 10.2




Appendix 3. Numbers of harvest of cherry tomato ?Solanum lycopersicum?  in bag and planter cultivations
Date Days Numbers of harvest in bag cultivation Numbers of harvest in planter cultivation
Stem 1 Stem 2 Stem 3 Stem 4 Total Stem 1 Stem 2 Stem 3 Stem 4 Total
June 29, 2015 39 0 0 0 0 0 0 0 0 0 0
July 2 43 0 0 0 0 0 0 0 0 0 0
July 7 48 0 0 0 0 0 0 0 0 0 0
July 11 52 0 0 0 0 0 0 0 0 0 0
July 12 53 0 0 0 0 0 1 0 0 0 1
July 15 56 0 0 2 2 4 0 0 0 0 0
July 22 63 3 2 0 3 8 0 0 1 2 3
July 27 68 2 1 0 0 3 0 1 0 0 1
July 28 69 0 0 0 0 0 0 0 0 0 0
July 29 70 3 2 0 1 6 0 2 0 2 4
July 30 71 4 0 1 4 9 6 3 2 2 13
July 31 72 4 3 1 6 14 3 1 2 3 9
August 2 74 6 0 4 8 18 0 0 0 0 0
August 5 77 6 13 5 10 34 8 8 8 4 28
August 7 79 1 2 2 0 5 1 4 3 0 8
August 10 82 0 0 0 3 3 0 0 0 0 0
August 23 95 9 8 1 2 20 3 4 0 0 7
August 25 97 2 4 2 4 12 3 2 1 1 7
August 30 102 1 0 5 3 9 1 0 0 1 2
September 2 105 3 4 0 1 8 4 2 3 1 10
September 12 115 0 1 0 2 3 2 0 0 6 8
September 15 118 0 4 1 1 6 0 0 0 0 0
September 20 123 0 0 0 2 2 0 0 0 0 0
September 29 132 0 2 1 2 5 1 0 3 1 5
October 8 141 0 0 0 0 0 0 0 0 0 0
October 10 143 69 89 70 61 289 16 21 13 18 68
Total 113 135 95 115 458 49 48 36 41 174
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Appendix 4. Numbers of harvest of bell pepper ?Capsicum annuum? in bag and planter cultivations
Date Days Numbers of harvest in bag cultivation Numbers of harvest in planter cultivation
Stem 1 Stem 2 Stem 3 Stem 4 Total Stem 1 Stem 2 Stem 3 Stem 4 Total
June 29, 2015 39 0 0 0 0 0 1 0 0 0 1
July 2 43 0 0 0 0 0 0 1 0 0 1
July 7 48 0 0 0 0 0 0 0 0 0 0
July 11 52 0 0 0 0 0 0 0 0 0 0
July 12 53 0 0 1 1 2 0 1 0 0 1
July 15 56 5 5 6 1 17 4 5 2 4 15
July 22 63 2 5 5 2 14 0 2 0 0 2
July 27 68 4 4 1 3 12 1 7 11 5 24
July 28 69 3 4 1 3 11 1 3 0 4 8
July 29 70 0 0 0 1 1 3 1 0 0 4
July 30 71 0 2 0 1 3 4 1 0 0 5
July 31 72 2 1 2 0 5 3 1 0 1 5
August 2 74 0 0 0 0 0 0 0 0 0 0
August 5 77 3 5 7 2 17 0 0 0 0 0
August 7 79 2 1 6 2 11 1 1 1 0 3
August 10 82 0 0 0 0 0 0 0 0 0 0
August 23 95 1 0 1 2 4 0 1 1 0 2
August 25 97 3 3 3 5 14 0 3 1 3 7
August 30 102 6 9 8 11 34 1 0 5 4 10
September 2 105 5 6 5 7 23 1 0 0 0 1
September 12 115 5 18 13 17 53 0 3 1 2 6
September 15 118 7 11 6 10 34 0 1 0 2 3
September 20 123 5 10 6 14 35 0 0 0 2 2
September 29 132 5 5 3 5 18 1 0 4 1 6
October 8 141 5 3 2 4 14 1 2 0 2 5
October 10 143 0 0 0 0 0 0 0 0 0 0
October 15 148 8 9 5 4 26 2 0 0 2 4
October 28 161 7 7 9 9 32 4 9 3 4 20




Appendix 5. Chlorophyll-a content per wet weight of cherry totato leaves in bag cultivation
Cherry Sample Section of sampling
range of section
Mean Dry weight Aceton Wavelength Chl.a Chl.a content
tomato of samole 750nm 665nm 645nm 630nm per dry weight
Bag cm cm cm g mL mV mV mV mV Chl.a μg Chl.a μg g−1
Stem 1 1-1 0 31 16 right side 0.2 20 0.005 1.432 0.573 0.298 307.1 1535.4
Height 1-2 left side 0.3 20 0.015 1.341 0.566 0.295 284.3 947.8
155 cm 2-1 31 62 47 right side 0.5 20 0.013 1.481 0.634 0.328 314.3 628.6
Bag 2-2 left side 1.0 20 0.007 3.000 1.700 0.867 621.9 621.9
cultivation 3-1 62 93 78 right side 1.0 20 0.016 2.955 1.330 0.701 626.1 626.1
3-2 left side 0.8 20 0.014 2.837 1.310 0.669 599.9 749.9
4-1 93 124 109 right side 0.6 20 0.007 2.352 0.983 0.864 502.0 836.7
4-2 left side 0.8 20 0.016 2.954 1.307 0.677 626.9 783.6
5-1 124 155 140 right side 0.2 20 0.015 1.150 0.470 0.234 244.1 1220.7
5-2 left side 0.2 20 0.006 1.072 0.434 0.226 229.2 1146.2
Stem 2 1-1 0 33 17 right side 0.4 20 0.013 3.000 1.584 0.819 625.9 1564.7
Height 1-2 left side 0.2 20 0.012 1.211 0.532 0.272 256.1 1280.7
165 cm 2-1 33 66 50 right side 0.5 20 0.006 2.669 1.214 0.614 566.5 1133.1
Bag 2-2 left side 0.5 20 0.009 2.139 0.950 0.484 454.3 908.5
cultivation 3-1 66 99 83 right side 0.5 20 0.010 1.756 0.735 0.379 374.4 748.8
3-2 left side 0.6 20 0.009 2.352 1.008 0.522 501.3 835.4
4-1 99 132 116 right side 0.4 20 0.008 1.251 0.524 0.269 266.6 666.4
4-2 left side 0.5 20 0.006 1.607 0.665 0.344 343.6 687.1
5-1 132 165 149 right side 0.3 20 0.006 0.916 0.385 0.191 195.1 650.4
5-2 left side 0.2 20 0.004 0.518 0.215 0.111 110.3 551.7
Stem 3 1-1 0 31 16 right side 0.3 20 0.006 1.809 0.799 0.401 384.7 1282.3
Height 1-2 left side 0.4 20 0.011 1.119 0.670 0.244 229.0 572.5
155 cm 2-1 31 62 47 right side 0.5 20 0.004 2.623 1.248 0.588 554.8 1109.6
Bag 2-2 left side 1.1 20 0.009 3.000 2.051 1.064 606.0 550.9
cultivation 3-1 62 93 78 right side 0.1 20 0.015 1.224 0.518 0.267 259.2 2592.2
3-2 left side 0.5 20 0.009 2.516 1.108 0.558 535.1 1070.1
4-1 93 124 109 right side 0.3 20 0.006 1.209 0.677 0.254 250.6 835.3
4-2 left side 0.4 20 0.011 1.386 0.580 0.303 294.9 737.3
5-1 124 155 140 right side 0.2 20 0.006 1.302 0.529 0.274 278.6 1392.9
5-2 left side 0.2 20 0.005 0.998 0.404 0.208 213.5 1067.6
Stem 4 1-1 0 35 17 right side 0.3 20 0.006 1.203 0.076 0.250 275.1 917.2
Height 1-2 left side 0.3 20 0.011 1.031 0.423 0.223 219.2 730.8
173 cm 2-1 35 69 52 right side 0.5 20 0.003 1.063 0.465 0.237 226.3 452.7
Bag 2-2 left side 0.4 20 0.003 1.226 0.533 0.272 261.3 653.2
cultivation 3-1 69 104 87 right side 0.9 20 0.011 2.933 1.311 0.682 622.7 691.9
3-2 left side 1.0 20 0.005 2.509 1.073 0.555 535.7 535.7
4-1 104 138 121 right side 0.4 20 0.007 1.907 0.794 0.405 407.9 1019.7
4-2 left side 0.5 20 0.012 1.795 0.759 0.389 411.0 822.1
5-1 139 178 158 right side 0.2 20 0.007 1.571 0.115 0.339 358.8 1793.8




Appendix 6. Chlorophyll-a content per wet weight of cherry totato leaves in planter cultivation
Cherry Sample Section of sampling Mean Dry weight Aceton Wavelength Chl.a Chl.a content
tomato range of section of samole 750nm 665nm 645nm 630nm per dry weight
Planter cm cm cm g mL mV mV mV mV Chl.a μg Chl.a μg g−1
Stem 1 1-1 0 36 18 right side 0.7 20 0.002 1.172 0.508 0.262 250.0 357.1
Height 1-2 left side 1.4 20 0.005 2.660 1.210 0.628 564.8 403.4
178 cm 2-1 36 71 53 right side 1.3 20 0.004 1.893 0.810 0.428 404.1 310.8
Planter 2-2 left side 0.6 20 0.004 1.332 0.566 0.296 284.3 473.8
cultivation 3-1 71 107 89 right side 0.7 20 0.005 1.412 0.595 0.313 301.4 430.6
3-2 left side 0.8 20 0.006 1.729 0.741 0.386 368.6 460.8
4-1 107 142 125 right side 0.4 20 0.003 0.772 0.316 0.167 165.2 412.9
4-2 left side 0.4 20 0.005 0.915 0.379 0.199 195.3 488.3
5-1 143 178 160 right side 0.1 20 0.003 0.300 0.126 0.067 63.7 637.0
5-2 left side 0.2 20 0.004 0.595 0.255 0.132 126.5 632.4
Stem 2 1-1 0 24 12 right side 0.4 20 0.003 0.945 0.381 0.202 202.6 506.4
Height 1-2 left side 0.3 20 0.004 1.019 0.434 0.225 217.3 724.2
118 cm 2-1 24 47 35 right side 0.4 20 0.003 1.104 0.444 0.236 236.8 592.0
Planter 2-2 left side 0.9 20 0.004 2.227 0.950 0.498 475.7 528.5
cultivation 3-1 47 71 59 right side 0.3 20 0.004 0.950 0.382 0.202 203.5 678.3
3-2 left side 0.3 20 0.002 0.744 0.311 0.161 159.1 530.2
4-1 71 94 83 right side 0.4 20 0.004 0.978 0.390 0.207 209.7 524.2
4-2 left side 0.2 20 0.003 0.309 0.136 0.070 65.4 326.8
5-1 95 118 106 right side 0.1 20 0.002 0.217 0.091 0.047 46.1 461.2
5-2 left side 0.1 20 0.004 0.283 0.117 0.064 59.9 599.5
Stem 3 1-1 0 27 14 right side 0.1 20 0.002 0.122 0.055 0.031 25.4 254.0
Height 1-2 left side 0.3 20 0.003 0.352 0.156 0.081 74.7 248.9
135 cm 2-1 27 54 41 right side 0.8 20 0.005 1.369 0.610 0.311 290.8 363.5
Planter 2-2 left side 1.1 20 0.005 1.064 0.480 0.250 225.5 205.0
cultivation 3-1 54 81 68 right side 0.8 20 0.006 1.316 0.576 0.296 279.8 349.7
3-2 left side 0.7 20 0.005 1.235 0.547 0.277 262.4 374.8
4-1 81 108 95 right side 0.1 20 0.002 0.224 0.101 0.051 47.3 473.1
4-2 left side 0.3 20 0.004 0.501 0.227 0.116 105.8 352.8
5-1 108 135 122 right side 0.1 20 0.003 0.226 0.101 0.051 47.6 475.8
5-2 left side 0.2 20 0.003 0.259 0.118 0.061 54.5 272.6
Stem 4 1-1 0 26 13 right side 0.3 20 0.005 0.690 0.321 0.159 145.5 485.0
Height 1-2 left side 0.5 20 0.005 1.037 0.465 0.234 219.9 439.8
130 cm 2-1 26 52 39 right side 0.6 20 0.006 1.091 0.497 0.254 230.9 384.8
Planter 2-2 left side 0.4 20 0.006 0.683 0.325 0.165 143.5 358.8
cultivation 3-1 52 78 65 right side 0.5 20 0.004 1.091 0.157 0.081 246.3 492.6
3-2 left side 0.2 20 0.007 0.683 0.290 0.148 144.9 724.3
4-1 78 104 91 right side 0.4 20 0.007 0.850 0.391 0.198 179.3 448.2
4-2 left side 0.8 20 0.007 0.882 0.383 0.196 187.1 233.8
5-1 104 130 117 right side 0.2 20 0.006 0.486 0.218 0.112 102.4 511.9




Appendix 7. Chlorophyll-a content per wet weight of bell pepper leaves in bag cultivation
Bell Sample Section of sampling Mean Dry weight Aceton Wavelength Chl.a Chl.a content
pepper range of section of samole 750nm 665nm 645nm 630nm per dry weight
Bag cm cm cm g mL mV mV mV mV Chl.a μg Chl.a μg g−1
Stem 1 1-1 0 20 10 right side 1.6 20 0.009 3.000 2.412 1.263 590.0 368.7
Height 1-2 left side 1.1 20 0.005 3.000 1.763 0.894 619.5 563.2
99 cm 2-1 20 40 30 right side 1.2 20 0.007 2.639 1.246 0.631 558.0 465.0
Bag 2-2 left side 0.9 20 -0.003 2.921 1.469 0.728 615.7 684.1
cultivation 3-1 40 59 50 right side 0.6 20 -0.005 2.809 1.343 0.668 595.5 992.5
3-2 left side 2.5 20 -0.003 3.000 1.696 0.867 624.0 249.6
4-1 60 79 69 right side 0.7 20 -0.004 3.000 1.769 0.891 620.9 887.1
4-2 left side 1.0 20 -0.004 2.191 1.002 0.499 466.5 466.5
5-1 79 99 89 right side 0.5 20 -0.002 2.594 1.137 0.585 554.0 1107.9
5-2 left side 0.5 20 -0.004 2.877 1.351 0.691 610.8 1221.5
Stem 2 1-1 0 20 10 right side 1.7 20 0.006 3.000 1.927 1.010 612.0 360.0
Height 1-2 left side 1.4 20 0.007 3.000 2.401 1.271 590.8 422.0
98 cm 2-1 20 39 29 right side 0.4 20 0.006 1.521 0.662 0.339 323.7 809.2
Bag 2-2 left side 0.4 20 0.006 2.183 0.976 0.493 463.9 1159.8
cultivation 3-1 39 59 49 right side 0.5 20 0.007 2.759 1.228 0.632 586.7 1173.3
3-2 left side 1.1 20 0.005 3.000 1.503 0.787 631.0 573.6
4-1 59 78 69 right side 1.2 20 0.011 3.000 2.094 1.104 603.7 503.1
4-2 left side 0.8 20 0.006 2.990 1.366 0.712 634.5 793.1
5-1 79 98 88 right side 0.5 20 0.007 2.543 1.086 0.568 542.6 1085.3
5-2 left side 0.9 20 0.009 3.000 1.863 0.969 614.3 682.5
Stem 3 1-1 0 20 10 right side 0.3 20 0.008 1.276 0.581 0.292 269.9 899.6
Height 1-2 left side 0.2 20 0.006 0.638 0.286 0.145 134.8 673.8
98 cm 2-1 20 39 29 right side 2.7 20 0.012 3.000 1.834 0.972 615.0 227.8
Bag 2-2 left side 1.5 20 0.010 3.000 2.679 1.416 578.0 385.3
cultivation 3-1 39 59 49 right side 0.9 20 0.009 3.000 1.640 0.845 624.2 693.5
3-2 left side 0.7 20 0.010 2.470 1.619 0.832 501.5 716.5
4-1 59 78 69 right side 0.5 20 0.008 3.000 1.134 0.577 646.8 1293.5
4-2 left side 0.7 20 0.008 3.000 1.521 0.783 629.6 899.5
5-1 79 98 88 right side 0.6 20 0.011 3.000 1.540 0.791 628.2 1047.0
5-2 left side 0.8 20 0.009 3.000 1.921 1.002 611.7 764.7
Stem 4 1-1 0 23 12 right side 0.2 20 0.006 0.990 0.430 0.221 210.3 1051.6
Height 1-2 left side 0.2 20 0.004 0.773 0.336 0.173 164.3 821.7
117 cm 2-1 24 47 35 right side 0.5 20 0.007 2.812 1.265 0.656 597.4 1194.7
Bag 2-2 left side 0.6 20 0.005 2.710 1.197 0.623 577.0 961.7
cultivation 3-1 47 70 59 right side 0.6 20 0.006 2.952 1.340 0.697 626.8 1044.7
3-2 left side 1.0 20 0.007 3.000 1.516 0.788 630.0 630.0
4-1 70 94 82 right side 0.4 20 0.006 1.877 0.782 0.411 400.0 1000.0
4-2 left side 0.4 20 0.007 1.844 0.805 0.419 380.9 952.3
5-1 94 117 105 right side 0.5 20 0.007 2.498 1.070 0.559 532.9 1065.8




Appendix 8. Chlorophyll-a content per wet weight of bell pepper leaves in planter cultivation
Bell Sample Section of sampling Mean Dry weight Aceton Wavelength Chl.a Chl.a content
pepper range of section of samole 750nm 665nm 645nm 630nm per dry weight
Planter cm cm cm g mL mV mV mV mV Chl.a μg Chl.a μg g−1
Stem1 1-1 0 12 6 right side 0.8 20 0.003 1.051 0.598 0.280 217.7 272.1
Height 1-2 left side 0.5 20 0.004 1.440 0.729 0.370 302.2 604.5
62 cm 2-1 13 25 19 right side 0.5 20 0.008 0.952 0.522 0.250 197.1 394.1
Planter 2-2 left side 0.4 20 0.007 0.900 0.510 0.237 185.7 464.3
cultivation 3-1 25 37 31 right side 0.5 20 0.003 1.128 0.590 0.276 236.0 472.0
3-2 left side 0.3 20 0.002 0.963 0.542 0.248 199.9 666.3
4-1 37 50 43 right side 0.9 20 0.011 1.957 0.979 0.438 410.4 456.0
4-2 left side 1.0 20 0.007 2.600 1.328 0.655 545.3 545.3
5-1 50 62 56 right side 0.6 20 0.004 1.054 0.557 0.264 220.0 366.7
5-2 left side 0.5 20 0.006 1.891 0.914 0.444 398.7 797.5
Stem 2 1-1 0 16 8 right side 0.7 20 0.002 1.063 0.576 0.271 221.7 316.7
Height 1-2 left side 1.4 20 0.003 2.770 1.462 0.720 579.7 414.1
81 cm 2-1 16 32 24 right side 1.5 20 0.003 2.238 1.250 0.595 465.3 310.2
Planter 2-2 left side 2.0 20 0.004 3.000 1.941 0.941 611.9 306.0
cultivation 3-1 33 49 41 right side 1.3 20 0.002 2.076 1.074 0.517 435.5 335.0
3-2 left side 0.8 20 0.009 1.929 1.046 0.493 401.2 501.5
4-1 49 65 57 right side 0.9 20 0.004 1.750 0.942 0.448 365.1 405.6
4-2 left side 1.0 20 0.003 2.158 1.115 0.540 452.6 452.6
5-1 65 81 73 right side 0.6 20 0.010 1.604 0.860 0.408 333.6 555.9
5-2 left side 0.9 20 0.003 2.788 1.487 0.716 582.8 647.6
Stem 3 1-1 0 10 5 right side 1.6 20 0.005 2.332 1.122 0.566 492.3 307.7
Height 1-2 left side 0.6 20 0.006 2.060 0.956 0.478 436.2 727.0
50 cm 2-1 10 20 15 right side 2.5 20 0.008 3.000 2.106 1.091 603.7 241.5
Planter 2-2 left side 0.6 20 0.007 1.509 0.670 0.335 320.4 533.9
cultivation 3-1 20 30 25 right side 0.6 20 0.006 1.422 0.726 0.345 297.9 496.4
3-2 left side 2.0 20 0.008 3.000 1.666 0.834 623.3 311.6
4-1 30 40 35 right side 0.9 20 0.008 3.000 1.521 0.775 629.6 699.6
4-2 left side 0.4 20 0.005 1.125 0.502 0.253 238.8 596.9
5-1 40 50 45 right side 0.5 20 0.005 2.122 0.938 0.474 451.6 903.2
5-2 left side 0.5 20 0.006 2.077 0.896 0.454 442.8 885.6
Stem 4 1-1 0 15 7 right side 1.6 20 0.006 1.490 0.824 0.398 309.4 193.3
Height 1-2 left side 0.4 20 0.006 1.094 0.597 0.280 227.2 568.0
74 cm 2-1 15 30 22 right side 0.6 20 0.008 0.938 0.553 0.259 192.5 320.8
Planter 2-2 left side 0.6 20 0.010 2.944 1.540 0.785 615.4 1025.6
cultivation 3-1 30 44 37 right side 0.6 20 0.009 2.656 1.351 0.667 556.9 928.2
3-2 left side 0.7 20 0.010 2.711 1.337 0.662 570.2 814.5
4-1 45 59 52 right side 1.0 20 0.006 1.305 0.686 0.327 272.4 272.4
4-2 left side 0.6 20 0.007 0.817 0.477 0.224 167.8 279.7
5-1 59 74 67 right side 0.8 20 0.008 2.008 0.952 0.473 423.9 529.9




Appendix 9.  Dry weight of the root of cherry tomato and bell pepper in bag and planter cultivations
Cherry tomato Bell pepper
Bag Planter Bag Planter
dry weight of root ?g? dry weight of root ?g?
Stem 1 21.2 11.9 54.7 15.4
Stem 2 31.4 24.6 120.8 28.6
Stem 3 32.9 21.1 147.5 25.0
Stem 4 35.6 10.3 81.4 13.7
Mean 30.3 17.0 101.1 20.7
SD 5.5 6.0 35.6 6.3
??????????????????????????????????????????????????
